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Abstract
To date, there has been limited research on the role of an internal IT service innovation in a
strategic business process. An IT service innovation supports organizational business processes
and is designed, developed and deployed following the notion of service logic characterized by
intangible resources, the co-creation of value, and relationships. We examine the influence of an
IT service innovation – an IT-enabled collaboration platform – on collaboration outcomes in the
product development process. We develop and test a model that posits that the use of the
platform will lead to positive service quality conceptualized as collaboration quality that in turn
influences collaboration satisfaction. We conducted a study of a collaboration platform
implementation by a major pharmaceutical company (N = 1,746) and found support for our
model. Our findings contribute to the literature by providing insights on how employees utilize
the capabilities of an IT service innovation in their work processes to achieve desired outcomes.
Keywords: IT service innovation, IT use, collaboration, collaboration quality
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1.0 Introduction
The ubiquity of information technologies (IT) is undisputed. Organizations across the world have
invested heavily on IT to increase operational efficiency and garner competitive advantages.
Both academic and practitioners’ literatures have found that IT implementations can lead to
favorable operational and strategic benefits (Devaraj and Kohli 2003; Gattiker and Goodhue
2005; Ranganathan and Brown 2006). Due to the increasing importance of the service sector in
the global economy (Song et al. 2009; Spohrer and Maglio 2008; Vargo and Lusch 2004), there
has been recent interest in leveraging IT capabilities for service design and delivery (Bardhan et
al. 2010; Rai and Sambamurthy 2006). For example, many organizations have implemented selfservice technologies, such as online banking, automated hotel checkout, and online investment
trading, and other types of IT, such as social media, to innovate with their service design and
delivery, and provide added values to their external constituencies, i.e., customers and partners
(Meuter et al. 2000, 2005).

While there has been a growing body of literature examining the role of IT in externally-focused
service innovations, there has been limited understanding of the role of IT as an internal service
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innovation. In particular, much prior research has considered the concept of IT services as a
black box without providing deep insights on the ways these services can lead to favorable
outcomes. For example, research on IT service quality has focused on IT infrastructure issues or
the IT function of an organization overlooking the different ways (e.g., collaboration and
communication, information and/or knowledge management, and decision making through
business intelligence and/or analytics) IT services can lead to favorable employee outcomes
(Jiang et al. 2002; Klein et al. 2009; Pitt et al. 1995; van Dyke et al. 1999). Given the importance
of collaboration in organizations, advancing this understanding is of importance to researchers
and practitioners alike.

Against this backdrop, our objective is to understand the influence of an IT service innovation –
specifically, an IT-enabled collaboration platform – on collaboration outcomes. We define an
IT-enabled collaboration platform as an integrated assemblage of hardware, software, and
processes that enable communication, coordination, information processing, resource sharing,
and joint decision making by organizational members both within and across organizational
boundaries. While an IT-enabled collaboration platform is essentially an enterprise system that
supports critical business processes, we refer to it as a platform because of its ability to integrate
different collaboration and communication media and/or channels, such as e-mail, instant
messaging, video conferencing, online meetings, document sharing, workflow management.
Further, these platforms offer mechanisms for information and/or knowledge management.

The objective of this paper is to address the following research question: Does the use of an IT
service innovation lead to improved service quality and satisfaction? In the following sections,
we describe the conceptual background and develop our research model and hypotheses. We
then present and discuss the results of our empirical study conducted in a major pharmaceutical
company in the context of its product development process (i.e., drug discovery and
development). This organization implemented an IT-enabled collaboration platform that serves
employees involved in the product development process. We conclude with a discussion of
implications for research and practice.
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2.0 Conceptual Background
Given our focus on an internal IT service innovation, we begin by providing an overview of how
the notion of IT services was theorized and tested in prior research.

2.1 IT Services
The concept of service has been defined in different ways in marketing, operations, economics,
and IS (c.f., Rai and Sambamurthy 2006). In the marketing literature, for example, services are
defined as capabilities or competencies that one person, organization, enterprise, or system
provides for another (Vargo and Lusch 2004). In the operations literature, services are defined as
the application of competence and knowledge to create value between providers and receivers
(Spohrer et al. 2007). Notwithstanding the rhetorical differences among these definitions, the
fundamental goal is to provide value to the receivers of a service (i.e., service customers). It is
important to note that organizations serve not only external stakeholders (e.g., customers), but
also internal ones (e.g., management, employees). In the context of IT, internal service examples
include hardware and software installation and training.

Rai and Sambamurthy (2006) conceptualized IT services and associated service management
practices as capabilities, structures, and processes with which digitized services are conceived,
architected, offered, orchestrated, and managed. The concept of IT services has received much
attention in the academic and practitioners’ literatures recently. In the academic literature, IT
services have been a focal topic in two distinct yet related streams of research. The first stream
focuses on issues related to designing, developing, implementing, and managing IT services in
organizations (Bardhan et al. 2010; Montoya et al. 2010). In this stream, researchers have
focused on how organizations design, implement, and access IT services based on emerging IT
services platform and architecture, such as application service provider (ASP), web services,
service-oriented architecture (SOA), and cloud computing (Choi et al. 2010; Mueller et al. 2010;
Susarla et al. 2003). This stream also deals with issues such as the impact of IT service sourcing
and contracts (Benaroch et al. 2010; Kauffman and Sougstad 2008).

Drawing on the service quality literature from marketing (Parasuraman et al. 1994; Zeithaml et
al. 1996), the second stream deals with topics related to conceptualizing and measuring IT
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service quality – in particular, the quality of IT functions in organizations (Jiang et al. 2002;
Kettinger et al. 2005; Pitt et al. 1995). When IS researchers conceptualized and operationalized
IT service quality, similar to the notion of service quality in the marketing literature
(Parasuraman et al. 2005), they looked at people-delivered services. The key difference was that
IS researchers focused not only on IT services (e.g., hardware and software installation)
delivered by an entire IT department of an organization, but also the quality of service related to
an individual IT system itself. In fact, Pitt et al. (1995) noted that there are two possible units of
analysis for conceptualizing and measuring IS service quality (SERVQUAL) – the entire IT
department and a particular IT application. While people-delivered services were the key focus
initially in the IS literature, researchers have also examined technology-delivered services such
as e-commerce websites (Loiacono et al. 2002; Parasuraman et al. 2005; Ziethaml et al. 2002).

In the practitioner literature, IT services have become a topic of much interest due to the
emergence of (a) novel IT platforms and architecture (e.g., SOA and cloud computing), and (b)
service management frameworks (e.g., IT Infrastructure Library (ITIL)). SOA and cloud
computing have revolutionized the way IT systems can be designed, developed, and
implemented in organizations (Iyer and Henderson 2010), transforming the organizational IT
landscape from a product-centric technology silos to service-centric enterprise architecture based
on modularity (Iyer and Henderson 2010; Rai et al. 2010). Following these approaches, IT
systems are designed, developed, and implemented as modular service components that have the
plug-n-play capabilities and are distributed to be discovered by other services (e.g., IT systems).
The emergence of these service-centric IT design and implementation approaches makes it
possible for organizations to develop and implement IT service innovations that support and add
value to critical business processes. Furthermore, ITIL and other service frameworks offer best
practices related to designing, delivering, and managing IT services in organizations (Arraj
2010). The core principle of these frameworks is standardization in IT service processes to
reduce variability in service design and delivery.

2.2 IT-Enabled Collaboration Platform: An IT Service Innovation
Consistent with our discussion of the IT services literature, we suggest that an IT platform that
supports organizational business processes by providing digitized services in a form new to an
5

organization can be considered an IT service innovation (Bardhan et al. 2010; Rai and
Sambamurthy 2006; van Ark et al. 2003). Bardhan et al. (2010) conceptualized service-oriented
IT systems as the fusion of business processes and technologies that builds innovative bridges or
autonomous, implementation-independent interfaces from business processes to software, data,
and technology services. These systems provide the capability to transform current technologies
that exist in silos across the organization in support of flexible and modular IT services (Bardhan
et al. 2010).

Prior research offers a set of characteristics of service-oriented IT systems that we use to justify
why an IT-enabled collaboration platforms is indeed a type of IT service innovation (Bardhan et
al. 2010; Rai and Sambamurthy 2006). First, an IT service innovation should provide services
that are intangible in nature and that require a high degree of involvement and interaction
between providers and receivers in delivery and usage. The services that an IT-enabled
collaboration platform provides such as collaboration, communication, and information and/or
knowledge management, are intangible in nature. While these services require the use of tangible
hardware and storage equipments, they are stored and delivered in digitized format that cannot
be touched or felt (Bardhan et al. 2010). Further, unlike other IT services, such as hardware and
software installation, an IT-enabled collaboration platform by definition requires a high degree
of involvement and interaction between providers and receivers. In many cases, service providers
and receivers co-create a service to generate value for both (Krajewski and Ritzman 2002).

Second, an IT service innovation should be designed and implemented using the principles of
loose coupling, reusability and modularity (Bardhan et al. 2010; Rai and Sambamurthy 2006).
These principles are interrelated in that they require a system to have dynamic and changeable
components or modules that are loosely connected and can be reused by other systems or
services. These principles also require that the link between the application architecture of an IT
service innovation and the supporting business processes to be dynamic ensuring that changes
can be implemented without interrupting the link between these two layers. These principles also
ensure a high degree of standardization so that these components can be discovered and coupled
by other systems and services using a standard interface or protocol. IT-enabled collaboration
platforms built using these principles have dynamically connected modules responsible for
6

functions such as identity management, content management, collaboration workspace, and
workflow management (Brown et al. 2010).

3.0 Model and Hypotheses
Figure 1 presents our research model. The model incorporates two outcomes of an IT-enabled
collaboration platform use: collaboration quality – defined as user evaluations of the quality of
the platform in terms of how it affects collaborative behaviors, helps overcome boundaries, and
facilitates interaction, and collaboration satisfaction – defined as the extent to which individuals
develop favorable affective reactions to an IT-enabled collaboration platform. In the remainder
of this section, we discuss theoretical underpinnings of IT-enabled collaboration platform use,
collaboration quality, and collaboration satisfaction before presenting and justifying our
hypotheses.

E-mail Use
Collaborative
Behaviors
(1st Order
Formative)

Scheduling

Instant
Messaging
Awareness
Feature

IT-enabled
Collaboration
Platform Use
(1st Order
Formative)

Collaboration
Quality
(2nd Order
Formative)

Interaction
Capability
(1st Order
Formative)

Conferencing

Documenting
Collaboration
Satisfaction
External
Sharing

Figure 1. Research Model
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Formative)

3.1 IT-enabled Collaboration Platform Use
Collaboration among organizational members and external stakeholders (e.g., partners and
alliances) has been suggested to be a critical success factor for product development processes
(Banker et al. 2006; Massey et al. 2002a, 2002b). While collaboration technology use has been
theorized and tested in prior research, there has been little or no attempt to offer a rich
conceptualization of collaboration technology use (Brown et al. 2010; Easley et al. 2003). Easley
et al. (2003) noted that much prior research on collaboration technology use has been conducted
in controlled settings that may not be ideal for developing and testing rich conceptualization of
collaboration technology use because the technologies used in these settings may not represent
an integrated collaboration platform that organizations typically use. Consistent with the recent
work on technology use (e.g., Burton-Jones and Straub 2006; Venkatesh et al. 2008), we develop
a rich conceptualization of IT-enabled collaboration platform use.

The theoretical underpinnings of our conceptualization of use are adaptive structuration theory
(AST; DeSanctis and Pool 1994) and recent research on IT use (Burton-Jones and Straub 2006;
Jasperson et al. 2005). An IT-enabled collaboration platform facilitates collaboration by offering
rich mechanisms for communication and sharing among employees involved in product
development. To receive the intended benefits from such a platform employees need to
appropriate (use) it faithfully (DeSanctis and Poole 1994). Faithful appropriation depends on
whether employees are able to use different features of a collaboration platform in a manner
consistent with the platform’s general intent. Drawing on the literature on social construction of
technology, including AST, Jasperson et al. (2005) discussed the concept of feature-centric view
of technology (see also, Griffith 1999). Noting that features are the building blocks of an IT,
Jasperson et al. (2005) suggested a feature level use of an IT is critical for understanding the
impact of an IT. In a similar vein, Burton-Jones and Straub (2006) conceptualized feature level
use as exploitive use of an IT and incorporated it as an important facet of their rich
conceptualization of IT use.

Given that an IT-enabled collaboration platform offers multiple features to serve the purpose of
collaboration, we suggest that the use of these service features will be an appropriate
conceptualization of use. Examples of these service features include but are not limited to e-mail,
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instant messaging, asynchronous discussion tools, scheduling, video conferencing, documents
storing and sharing, and integration with other external systems (Brown et al. 2010; Dennis et al.
2001, 2008). We conceptualize IT-enabled collaboration platform use as a first-order formative
construct comprised of different dimensions of collaboration platform use (see Figure 2). A
formative model is appropriate because the use of different features of an IT-enabled
collaboration platform facilitates or forms the overall platform use. Also, different features of a
collaboration platform are complementary to each other, and they cumulatively combine to serve
the overall purpose of using a platform. Finally, because a change in any feature use by an
employee does not necessarily cause an equal change in the other feature use by the same
employee, we suggest that a reflective model is unlikely. Therefore, we propose a formative
model to conceptualize IT-enabled collaboration platform use (see Figure 1).

3.2 Collaboration Quality
We build on prior research on collaboration to conceptualize collaboration quality as an outcome
of collaboration platform use. Prior research has offered different outcomes of collaboration
process, such as decision quality, communication performance, and team performance (Dennis et
al. 2008; Easley et al. 2003). However, these outcomes were conceptualized primarily in the
context of collaboration in teams involved in specific decision making tasks. We suggest that a
holistic perception of collaboration quality is an important outcome of employees’ use of
collaboration platform. Given that collaboration is the core service delivered by a collaboration
platform, drawing on the IT services literature, we suggest that it is important to measure the
quality of service (i.e., collaboration) to assess the overall effectiveness of a service platform.

We offer a multidimensional conceptualization of collaboration quality. The dimensions are:
collaborative behaviors, boundary spanning, and interaction capability. We adapted these
dimensions from the collaboration literature and theories. Collaborative behaviors include all
informational, decisional, and interpersonal behaviors in support of the work activities and
relationships (c.f., Briggs et al. 1998; Dennis et al. 1988). Informational behaviors refer to the
efforts to share information/knowledge. Decisional behaviors involve convergence to common
understandings so decisions can be reached or problems solved. Decisional behaviors also
include process management efforts such as the establishment of operating procedures.
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Interpersonal behaviors involve the development and management of relations among
collaborators (Dennis et al. 2008; Massey et al. 2003).

We define boundary spanning as ease with which collaborators can overcome internal and
external organizational boundaries in order to work together (DeSanctis and Monge 1999;
Montoya-Weiss et al. 2001; Robey et al. 2000). Given the multiple constituencies involved in the
product development process, we focus on organizational boundaries and the role of a
collaboration platform in overcoming those boundaries. Interaction capability reflects the ease
with which formal and informal communications are enabled (Dennis et al. 2008). These
interactions are at least partially enabled through awareness of the presence of others (Gutwin
and Greenberg 2004; Li, Chau and Lou 2005).

We conceptualize collaboration quality as a second-order formative construct. We consider a
formative model appropriate as these three first-order constructs facilitate or form the secondorder collaboration quality. We also suggest that these three first-order constructs are
complementary to each other, and they cumulatively combine to serve the overall purpose of
collaboration. Finally, from a theoretical point of view a change in any of these constructs does
not necessarily cause an equal change in the other construct. Therefore, a reflective model is not
appropriate in this context. Hence, we propose a formative second-order model (see Figure 1).

3.3 Collaboration Satisfaction
User satisfaction is one of the most widely used surrogate measures for assessing the success of
an IT system (Au et al. 2008; Delone and Mclean 2003). It is an important outcome in DeLone
and McLean’s (2003) IS success model. Prior research has suggested and found that IT systems
typically fail due to psychological and organizational factors rather than technological issues.
From an individual’s point of view, user satisfaction is considered an important psychological
appraisal of an IT system’s success. In the service management literature in general and the IT
services literature in particular, satisfaction has been used as a key outcome of service quality
(Jiang et al. 2002; Kettinger et al. 2005; Parasuraman et al. 1985, 1988, 1994; Pitt et al. 1995;
Watson et al. 1998; Zeithaml et al. 1996). Prior research has found that service quality has a
significant positive effect on satisfaction with the service. In keeping with this view, we
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incorporated satisfaction as an outcome of IT-enabled collaboration platform use. We
conceptualize it as a holistic assessment of an individual’s appraisal of an IT-enabled
collaboration platform used to accomplish their product development-related tasks.

3.4 Hypotheses Development
We offer three theoretical mechanisms or processes to explain why use of an IT-enabled
collaboration platform is expected to have a positive influence on collaboration quality. First, by
facilitating the exchange of both explicit and tacit knowledge (Banker et al. 2006; Nonaka 1994),
collaboration platform use will create a shared mental model among employees in organizations.
Given the increasing complexity of organizational processes, a shared mental model is critical
for making the process successful. For example, in the context of product development
processes, such a platform will allow employees to store and share product design specifications
(i.e., explicit knowledge). Employees can also share their experience and views about the design
specifications (i.e., tacit knowledge). Drawing on the knowledge management literature (e.g.,
Nonaka 1994) and media richness theory (Daft and Lengel 1986), Banker et al. (2006) noted,
media- and information-rich collaboration technology facilitates the process of knowledge
creation and exchange through the following functional mechanisms:

socialization (e.g.,

providing a platform for conducting online meetings and communication through online chat
rooms and threaded discussion), externalization (e.g., providing a collaboration workspace where
employees can share and review design specifications and offer insights), internalization (e.g.,
providing visual and other aids to help employees understand messages and documents), and
combination (e.g., facilitating various channels of communication, faster information transfer,
organization of messages and documents). We suggest that these functional capabilities of an ITenabled collaboration platform help employees develop a shared mental model of organizational
processes and their roles in these processes. A shared mental model helps employees understand
the progress of their work across different phases of organizational processes. Consequently, we
expect use of a collaboration platform to be positively related to overall quality of collaboration.

Second, collaboration platform use should facilitate coordination in organizations. A high degree
of coordination among employees who are involved in various phases of the process is critical
for a product development process. According to coordination theory (Crowston 1997),
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coordination is the additional information processing performed when multiple, connected actors
pursue goals that a single actor pursuing the same goals would not perform. Coordination theory
suggests that collaboration technology can facilitate this additional information processing by
supporting multiple authors working together on the same document, helping people display and
manipulate information more effectively in face-to-face or online meetings, and helping people
intelligently route and process electronic messages (Malone 1988). With the recent advancement
of collaboration technologies, we suggest that the use of a collaboration platform will provide
various rich mechanisms to improve coordination among employees. When employees feel
coordinated, they are more likely to develop a sense of and appreciation for the high quality
service that they receive from the platform. These feelings will be manifested through their
positive appraisal of collaboration quality in a product development process.

Third, we suggest that that collaboration platform use will have a positive influence on
collaboration quality through the process of cohesion. Employees involved in a product
development process are often from different business units and/or different groups within
respective units – and, in some cases, from external partners. Further, many employees are not
collocated. Employees may also have different background, competencies, professional
orientation, and normative expectations. Due to the presence of such diverse groups involved in
the product development process, it is imperative that they develop a sense of cohesion (i.e.,
bonding or unity) in order to make the process successful. According to relational cohesion
theory and prior research on cohesion in organizations, employees develop a sense of
commitment when they are cohesive to achieve a shared goal. A collaboration platform offers a
mechanism to store communications and make them available for later retrieval. In many cases,
communications are visible to others, thus creating a team memory and potentially a sense of
commitment to the product development project. Further, a collaboration platform can bring
employees closer to each other through features such as instant messaging, video conferencing,
collaboration workspace, and integration with other systems. When employees use these features
and develop a sense of cohesiveness, they are more likely to feel that collaboration platform
improves the overall quality of collaboration in the product development process.
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H1: IT-enabled collaboration platform use will positively influence collaboration quality in the
product development process.

Collaboration satisfaction is an individual’s holistic assessment of a collaboration platform. We
suggest that such as assessment can only be possible when individuals gain experience with the
platform by using various features. From a theoretical perspective, Au et al. (2008) noted that
individuals are more likely to be satisfied with an IT system if they perceive that the IT system
fulfills their needs. This is consistent with the consumer behavior literature that suggests that
customers are more likely to be satisfied with a product or a service if it meets their expectations
(Anderson et al. 1994; Fournier and Mick 1999). We suggest that the extent to which individuals
understand whether a collaboration platform fulfills their needs or meet their expectations can
only be assessed when an individual uses the collaboration platform. In particular, when
individuals use different features of such a platform, they are more likely to understand how well
the platform serves their purposes. In the IS literature, it has been suggested that IT use is an
important determinant of user satisfaction (DeLone and McLean 2003). Au et al. (2008) noted
that individuals need to exploit the capabilities of an IT before they are able to assess whether
they are satisfied with the IT or not. Therefore, we expect that greater use of a collaboration
platform will lead to a higher degree of collaboration satisfaction.

H2: IT-enabled collaboration platform use will positively influence collaboration satisfaction in
the product development process.

While collaboration platform use will influence collaboration satisfaction, we suggest that
collaboration quality will be a proximal determinant of collaboration satisfaction. If individuals
find that the collaboration platform provides a high degree of service as related to collaboration
quality (via collaborative behaviors, boundary spanning, and interaction capability), it is more
likely that they will develop a favorable affective reaction to the platform. Building on service
quality and consumer behavior literatures, we suggest that perceptions of positive collaboration
quality, a notion similar to product or service quality, is an important precursor to the formation
of attitude toward the object that delivers the quality. If individuals find that a collaboration
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platform offers value to them by enabling mechanisms for high quality collaboration, it is more
likely that they will develop a favorable attitude toward the platform.

H3: Collaboration quality will positively influence collaboration satisfaction in a product
development process.

4.0 Method
4.1 Research Site
We conducted two field studies in a major Fortune 500 pharmaceutical company – “PHARMA”
– to test our research model. PHARMA employs more than 40,000 employees worldwide and is
considered a major leader in pharmaceutical innovations. About 20 percent of its employees,
located in 9 countries, are involved in the product development (i.e., drug discovery and
development) process. Given the hypercompetitive nature of the industry, product development
is considered one of the most strategically important business processes in pharmaceutical firms
because the success and long-term viability of these firms hinges largely on their ability to
discover and launch new drugs.

4.2 IT-Enabled Collaboration Platform
PHARMA implemented an IT-enabled collaboration platform, referred to here as “ATHENA”.
The platform was designed and developed by a high profile IT Engineering Team (IET) that was
created by PHARMA’s Executive Policy Committee, the highest body that makes PHARMA’s
strategic decisions. IET designed ATHENA’s core architecture as an integrated collaboration
platform and defined it as an integrated process and technology framework to enable secure and
efficient access to and exchange of information for all stakeholders.

ATHENA was developed using a modular architecture. IET emphasized both the business
process architecture and technical architecture of ATHENA to ensure a synergy between the
product development process and collaboration needs of employees and external partners
involved in the process. Further, IET streamlined and standardized collaboration processes for
ATHENA to reduce variations and increase efficiency in the collaboration process. ATHENA
had three core components (identity management, content management, and collaboration
14

workspace) that were built onto three design layers (presentation, workflow, and functionality).
The identity management component was responsible for providing a single sign-on for each
employee and external partners and ensuring that intellectual assets were protected during the
collaboration process. This component used a role-based approach to ensure that employees and
external partners got access to appropriate resources in ATHENA. The content management
component was built based on a unified strategy of creating and sharing documents and other
contents needed for the product development process. This component was responsible for
ensuring a stable, secure, and productive environment for content creation and sharing. Finally,
the collaboration workspace component offered a set of tools and applications for PHARMA
employees and external collaborators to access to shared data, interact, and coordinate work
activities.

The core components of ATHENA were developed as modules that could be integrated with
other applications at PHARMA. These modules were developed as services with plug-n-play
capabilities to be discovered and accessed by other applications. Users of ATHENA had the
options to customize different functionalities of these modules. They had the option to deploy
different tools within ATHENA for their collaboration needs. This ensured a high degree of
interaction between consumers and providers of content as they collaboratively decide and
deploy the tools that they needed for collaboration.

4.3 Procedure and Participants
We conducted a study approximately 6 months after the deployment of ATHENA to test our
research model. This gave enough time to PHARMA employees to routinize the use of
ATHENA in their day-to-day work processes. A request with a link to a web-based survey was
sent to ATHENA users involved in PHARMA’s product development process, including all
discovery, development and manufacturing functions. A total of 5,350 employees were targeted
to participate in the survey. Participation was voluntary and anonymous. We received a total of
2,103 initial responses (39% response rate). We conducted missing data analysis and removed
responses that were incomplete. Our effective sample size was 1,746 (33% response rate). About
60% of the participants worked for 10 years or less at PHARMA. In order to test for nonresponse bias, we compared the demographic variables (e.g., organizational tenure and
15

organizational membership) of early and late respondents in both studies and did not find any
significant differences. Further, PHARMA senior managers confirmed that our sample
accurately represents the profile of average ATHENA users.

4.4 Measures
Our dependent variable, collaboration platform use, was assessed using 7 items that represent the
core features of ATHENA (e.g., “I use ATHENA for my e-mail”). Given that platform use was
conceptualized as a formative construct, these items essentially “form” an overall assessment of
the extent of ATHENA use by PHARMA employees. These items were created in consultation
with the members of IET who assessed the face and content validities and confirmed that these
items indeed captures the core use cases of ATHENA from typical users’ perspective. We used a
5-point Likert-type scale (strongly agree to strongly disagree) to assess the extent to which
employees used different features for collaboration purposes.

Collaboration quality was operationalized as a formative construct with three dimensions. Each
dimension was operationalized using formative indicators capturing different aspects of
collaboration. The indicators were identified in two ways. First, we interviewed the IET
members to unearth different aspects of ATHENA and the design team’s views about the
expected benefits of using ATHENA. Based on these interviews, we developed a set of items
reflecting these benefits. Second, we interviewed 22 employees and conducted 3 focus groups
(8-10 employees/group) to find out various ways employees thought ATHENA might improve
their collaboration efforts. The dimensions of collaboration behaviors were: activities
coordination,

information

exchange,

problem

solving,

socialization,

and

real-time

communication. The dimensions of boundary spanning were: local collaboration, remote
collaboration and external collaboration. The dimensions of interaction capability were:
information interaction, formal interaction, and presence awareness. Appendix A presents the
measurement items for each dimension.

In addition to the formative construct, collaboration quality was also assessed using two
reflective indicators. The correlation between collaboration quality measured as a reflective
construct and collaboration quality measured as a 2nd order formative construct was .88 and .86
16

in studies 1 and 2 respectively, indicating that the 2nd order formative construct was indeed a
representation of a latent collaboration quality construct. These correlations were consistent with
Pavlou and El Sawy (2006) who used a similar approach to validate a formative model.
Collaboration satisfaction was assessed using two reflective indicators (e.g., “I am very satisfied
with the collaboration capabilities provided by ATHENA”). Appendix A provides the list of
items used in both studies.

5.0 Results
We used a PLS (partial least squares)-based SEM (structural equation modeling) approach to test
our measurement and structural model. PLS has been widely-used in IS and marketing literatures
to test research models that have both formative and reflective constructs such as ours. The
specific tool we used was SmartPLS version 2.0.M3 (Ringle et al. 2005).

5.1 Measurement Models
Before conducting any substantive analysis, we first assessed the validity of our measures. We
followed the guidelines specified in recent research commentaries on formative constructs (e.g.,
Cenfetelli and Bassellier 2009; Jarvis et al. 2003; Petter et al. 2007). It is important to note that
the traditional approaches of assessing of reliability (e.g., Cronbach alpha and composite
reliability) and validity (e.g., convergent and discriminant validity) are not applicable to
formative measures. Therefore, following recent guidelines, we examined item weights and
loadings to assess the relative and absolute importance of each formative measure. We also
assessed variance inflation factors (VIFs) to ensure that multicollinearity was not a major issue.
PLS results (not reported in the paper for brevity) also indicated significant loadings for all
formative measures. VIFs were in the range of 2.1 to 3.7 suggesting that multicollinearity was
not a serious concern in the data.

Given that collaboration satisfaction was measured using reflective items, we assessed composite
reliability to ensure that the items were reliable. The composite reliability scores were .94 and
.95 for studies 1 and 2 respectively. Following Fornell and Larcker (1981), we assessed
convergent and discriminant validities of collaboration satisfaction in two ways: (a) item
loadings for were greater than .707 in both studies and (b) the square root of the average variance
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extracted (AVE; .94 in both studies) was greater than collaboration satisfaction’s correlations
with other constructs in our model. Common method bias is a potential drawback of selfreported data that can inflate the correlations between variables. Given that we collected data
using cross-section surveys in both studies, it is possible that common method bias is a potential
threat in our analysis and findings. Following the guidelines from prior research (e.g., Malhotra
et al. 2006; Podsakoff et al. 2003), we employed a set of procedural and statistical remedies and
found that common method bias was not a serious concern in our data and analysis.

5.2 Structural Model Results
Once the adequacy of the measurement models was established in both studies, we proceeded
with testing the structural models to examine our hypotheses. We theorized that the use of a
collaboration platform in product development will lead to positive collaboration benefits (H1)
and collaboration satisfaction (H2). Results shown in Table 1 indicate that IT-enabled
collaboration platform use had significant positive effects on collaboration quality (β = .58, p
<.001) and collaboration satisfaction (β = .17, p <.01), thus supporting H1 and H2. We also
theorized that collaboration quality will have a positively influence on collaboration satisfaction
(H3). As shown in Table 1, collaboration quality had a significant positive influence on
collaboration satisfaction in both studies (β = .45, p <.001). Overall, our model explained .34 and
.38 percent of the variance in collaboration quality and collaboration satisfaction.

Independent variables
Control variables:
Organizational tenure
Collocation
Collaboration quality
Collaboration platform use
R2

Dependent variable
Collaboration quality

Dependent variable
Collaboration satisfaction

-.03
-.02

.02
-.04

.58***

.45***
.17**

.34

.36

Notes:
1. Standardized coefficients are shown.
2. * p < 0.05, ** p < 0.01, *** p < 0.001
N= 1,746
Table 1. Effects of IT-Enabled Collaboration Platform Use
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6.0 Discussion
In this paper, our goal was to examine the influence of an IT service innovation on collaboration
outcomes in new product development process. We developed a research model that theorized
that collaboration platform use by employees involved in product development process would
have a positive influence on collaboration quality and collaboration satisfaction. We conducted a
field study in a major pharmaceutical company in the context of its product development process
and found strong support for our research model. Our findings have important implications for
theory and practice.

6.1 Theoretical Contributions
We contribute to the fast-growing IT service management literature by providing theoretical and
empirical insights on how an internal IT service innovation provides important service to
organizational employees involved in a strategic business process. As we noted at the outset,
much prior research and theory on IT services have focused primarily on either the role of IT in
improving service design and delivery to add value to customers (e.g., Bardhan et al. 2010;
Montoya et al. 2010) or measuring the quality of IT services keeping the entire IT services
offered by an IT organization as a black box (e.g., Jiang et al. 2002; Kettinger et al. 2005; Pitt et
al. 1995; Watson et al. 1998). We extend both strands of the IT service management literature.
We suggest that IT has an important role as a service platform that offers critical service to
employees who are responsible for performing tasks that are mission critical for organizations. In
particular, we theorize that the use of a collaboration platform will provide collaboration quality
and collaboration satisfaction in the context of product development. In doing so, we opened the
black box of internal IT services and theorize about specific types of IT services. We develop
dimensions of collaboration quality and extend the IT service quality literature by providing
theoretical insights on one important facet of IT services in organizations.

Further, this work contributes to the collaboration literature in general and the IT-enabled
collaboration literature in particular by offering insights on different facets of collaboration
platform use and collaboration quality, and theoretically linking these two important aspects of
collaboration. While prior research on IT-enabled collaboration has examined collaboration
technology use and offered insights on various determinants of such use (e.g., Brown et al. 2010;
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Easley et al. 2003), there has been limited understanding of the outcomes of such use. Further,
while prior research has acknowledged collaboration technology has many integrated features
(Brown et al. 2010; Dennis et al. 2001, 2008), it largely overlooked the extent to which
individuals use these features. We extend prior research by conceptualizing various ways
individuals use a collaboration platform. Further, we identified three dimensions of collaboration
quality (collaborative behaviors, boundary spanning, and interaction capability) from individual
users’ perspective to capture the benefits that individuals expect from using collaboration
platforms.

Finally, we contribute to the emerging body of research on IT use in organizations. Much prior
research has focused on lean measures of IT use such as duration, frequency and intensity of use
(Barki et al. 2007; Burton-Jones and Straub 2006; Jasperson et al. 2005; Venkatesh et al. 2008).
There has been increasing calls for going beyond these lean measures and developing rich
conceptualizations and operationalizations of IT use (Jasperson et al. 2005; Venkatesh et al.
2008). We address these calls by developing a rich measure of IT-enabled collaboration platform
use. We built on prior research that suggested the importance of considering the extent to which
individuals use different features of an IT system and we developed a rich measure of
collaboration platform use by incorporating various ways employees use such a platform
(Burton-Jones and Straub 2006; Griffith 1999; Jasperson et al. 2005). We demonstrated that the
use of these different features form a higher-order construct of IT-service innovation platform
use. We also contribute to IT use literature by examining the impacts of collaboration platform
use on two outcomes – collaboration quality and collaboration satisfaction. While IT use has
been studied extensively in the IS literature (e.g., Venkatesh et al. 2008), there has been limited
research that examined the impacts of IT use. We extend prior research through our empirical
finding that collaboration platform use provides sufficient benefits to employees that they
perceived higher quality of collaboration in the product development.

6.2 Limitations and Future Work
Our findings should be interpreted in light of our limitations. First, our data collection was crosssectional. We acknowledge that longitudinal data collection would help us develop a better
understanding of how employee use of and satisfaction with a collaboration platform evolves
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over time. We believe that there is a need to conduct longitudinal studies to garner further
insights on the role of IT services in strategic business processes and understand changes in use
over time. Another fruitful avenue of future research would be to conduct a multilevel study
incorporating groups within strategic business processes to understand the influence of group
level constructs on individual level outcomes and vice versa. Future research can leverage
several state-of-the-art data analysis techniques to study change over time (e.g., latent growth
modeling) and multilevel models (e.g., hierarchical linear modeling).

Second, we only examined two outcomes of collaboration platform use. There are potentially
other important outcomes such as job performance. Further, there are potentially important
determinants of collaboration platform use, such as individual characteristics (e.g., personality
traits), technology characteristics (e.g., media capabilities; Dennis et al. 2008), and situational
factors (e.g., task types and project characteristics), that could be incorporated in our model to
develop a holistic understanding. We believe that this will be a fruitful avenue of future research.
Finally, we examined a specific type of IT service innovation. While we believe that IT-enabled
collaboration platforms represent an important service innovation for strategic business
processes, we acknowledge that there are potentially many other types of IT service innovations
that organizations may consider implementing. Other IT service innovations that may be
considered include analytic services through business intelligence systems, inter-organizational
business process standards for supply chain management, disaster management and recovery
processes, and other software-as-a-service platforms using a service-oriented architecture. Future
research is needed to examine the effects of various IT service innovations on individual, group,
and organizational outcomes.

6.3 Practical Implications
Our model and findings have several key practical implications. First, we suggest that managers
in IT organizations should proactively map IT service innovations to the facilitation of strategic
business processes. For one such process (product development) and IT service innovation (a
collaboration platform), our findings indicate a positively influence on individual outcomes.
There has been much debate recently about the role of IT in organizations. Some argue that IT is
merely an infrastructure that offers little or no strategic benefits. Others argue that IT indeed has
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operational and strategic implications. Moreover, due to recent economic crisis and global
recession, IT managers find it difficult to justify the value of IT in organizations and top
management is increasingly more doubtful about the value of IT in organizations. We believe
that when directly connected to strategic business processes, IT service innovations are important
mechanisms through which IT investment delivers high value through enablement of critical
organizational outcomes.

Second, we suggest that IT managers should actively consider embracing a service oriented
approach in designing, developing and delivering IT systems. In most organizations, IT is a
support area that helps the organization perform critical business processes. However, IT systems
are primarily designed following the principle of a “tangible” product. There is typically no
opportunity for employees to co-create the value from such product. IT organizations typically
do not offer system specific services and they do not enable flexibility for customization and
reconfiguration based on employee/user need. A service-oriented approach will offer mutual
benefits for IT organizations and other business units by changing the nature of how IT systems
should be designed, development, and deployed. For example, in a service-oriented environment,
the producers of an IT systems and contents will work closely with the consumers of the system
and content. This will help IT organizations develop a harmonious relationship with business
users. Overall, we believe that an IT service innovation perspective will facilitate a better
relationship and alignment between IT and business processes.

Finally, we suggest that managers responsible for product development and other strategic
business processes in organizations should consider how they can leverage IT service
innovations to improve employee collaboration and performance in these processes. Our findings
clearly show that the use of an IT-enabled collaboration platform has a positive influence on
collaboration quality and satisfaction. While we did not incorporate a direct outcome related to
employee performance, we expect that an increasing level of collaboration quality and
satisfaction will have a positive influence on employee performance. Therefore, process owners
in organizations should actively think about how to encourage the development and use of IT
service innovations to support the processes. With respect to the specific innovation that we
examined, we suggest that it is important to adapt the use of the IT service innovations to the
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specific requirements of the process. Given the complexity of many business processes, our
results suggest the full spectrum of the process needs to be considered and supported.

7.0 Conclusion
In this research, we examined the role of a specific and internal IT service innovation in the
context of a product development process. We developed and tested a model that postulated that
the use of an IT-enabled collaboration platform would positively influence collaboration quality
and satisfaction in the context of product development process. Our findings offer insights on the
value of IT service innovations and provide a theoretical link between such innovations and
collaboration outcomes. We also contribute to the literatures on collaboration technology by
offering a rich conceptualization of collaboration technology use in the context of product
development. As organizations continue to invest in IT, our work offers additional avenues for
IT managers to show value of IT services for organizational business processes and justify IT
investment decisions.
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Appendix: Measures
Constructs
Collaborative
Behavior
(1st order
formative)

Dimension/Code
Activities
Coordination
(ACOOR)
Information
Exchange (INFEX)

Items
ATHENA workspaces (e.g., collaboration and document spaces) make it easy
to coordinate my team(s) activities (e.g., scheduling, assigning
tasks/responsibilities, tracking status)
ATHENA workspaces (e.g., collaboration and document spaces) make it easy
to exchange information with my team(s) (e.g., storing and retrieving of
documents).
Problem Solving
ATHENA workspaces (e.g., collaboration and document spaces) make it easy
(PRSOL)
for my team(s) to solve problems and make decisions.
Socialization (SOCI) ATHENA workspaces (e.g., collaboration and document spaces) make it easy
for my team(s) to socialize and build relationships.
Real-time
ATHENA workspaces (e.g., collaboration and document spaces) make it easy
Communication
for my team(s) to communicate in real-time (e.g., using instant messaging).
(REAL)
Interaction
Informal Interaction ATHENA facilitates informal interactions.
Capability
(INFI)
(1st order
Formal Interaction
ATHENA facilitates formal interactions.
formative)
(FORI)
Presence Awareness ATHENA’s presence awareness feature facilitates interaction (i.e. being able to
(PRAW)
see when someone is online and having one-click access to interaction.)
Boundary
Local Collaboration ATHENA workspaces (e.g., collaboration and document spaces) make it easy
Spanning
(LOCAL)
to work with US-based <name of the company> employees.
(1st order
Remote Collaboration ATHENA workspaces (e.g., collaboration and document spaces) make it easy
formative)
(REMOT)
to work with Non US-based <name of the company> employees.
External
ATHENA workspaces (e.g., collaboration and document spaces) make it easy
Collaboration
to work with external partners.
(EXTR)
IT-enabled E-mail use (EMAIL) I use ATHENA for my email.
Collaboration Scheduling (SCHD) I use ATHENA to access my calendar.
Platform Use Instant Messaging
I use ATHENA for instant messaging (i.e., Microsoft Communicator).
(1st order
(INST)
formative)
Awareness Feature I use ATHENA presence awareness feature to initiate interactions.
(AWARE)
Conferencing
I use ATHENA for web-based conferencing (e.g., desktop videoconferencing).
(CONF)
Documenting
I use ATHENA “My Site” to store, access, and share documents.
(DOCU)
External Sharing
I use ATHENA to “Work with Others” (i.e., Enterprise Collaboration Sites).
(EXTS)
Collaboration COLLQUAL1
Overall, I would rate the collaboration capabilities provided by ATHENA high
Quality
in terms of quality.
(reflective
COLLQUAL2
In general, ATHENA provides me with high-quality collaboration capabilities.
measures)
Collaboration COLLS1
I am very satisfied with the collaboration capabilities provided by ATHENA.
Satisfaction COLLS2
Overall, the collaboration capabilities provided by ATHENA are very
(reflective
satisfying.
measures)
Note: 5-point Likert scales (“Strongly Disagree” to “Strongly Agree”) were used for all constructs.
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